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(74) tHEISi 01^3, Ol^g 

^S/iS"? • : 

(54) gg axi§ MiaaoiH 

4=^llfOI Sf^ SE 3I« AfgSlDj ^^^M »fiSFSAI. 2^2hSy 2^ THtJAI^ .Sf?1l 

SIOI SaSAI ESg£| tfS-OI EeaS^ 31s €1-01, ^3 Mg^ 60~90a:. §SS1« 

10-40X21 2^ bits #§E101 21= BE ?hg SH^lOj 2|J« ««EI01 Si= JiitiaiOIElHI SJOIE OHi 
E(2) S mE(3)2| JESOII g^l^ eiH^(lI)S| SST BSM, BE ?fS atfg2| 2° ;R|t,fjc) 

E srs US wt^asi jass pif aws eb« in9«i4)g assm ach 

QMS 

E IS s gs2i AluiEiioiEis :?ui# im new asiss ass^s ^es ^ssi qi«s 

•UElLHfe g^aA^A|E. 

E 2fe ^71 i2M7j asB^s sesnpi 21WAIS1 AaaaoiEisi as sse. 

E 3S 6^71 2«l Sea^qsi 9*ISJ Sisi UEWI= bVsj aoCH EJSE. 

E 4^ ^^71 /dllHBaOlEiei fi^°l StCH.BSEi 
(E32I ?a i?SO|| atJ ^S2J ^S) 
1. 2. 0Hii:E(5^) 

3. ?H;:&E(S^) 4. ;$SIEI0IE1 

14. ESS ins,' 20. Jin ns^ a«8s«j assn 
ffs?^ *4rsf esB 

S3 SI ^ 

B ©ss, 371 jy^tm^ 373S.M Afgtis 3esxig MiiiiefloiEiofl 2s>3, ^mm^, 

OlS J2&e,^£g 01^0173^ SSBlSj^l ?f=£S!?E1 2^(0HitE S ?H4:E)2^M JJ1?4 iSE^IXI 

•g^ STiJ- 3 21^ Sr^SS^El J|g2F lAIWI, Sf^2J a^2PI AFOIOII. 4=im .t^SSl^£ 2 

on aoiAi, 



B-l 



^2001-0070030 

a--»2H+2e* -(I) 
(1/2)Q.+2H +2e- H-O - (2) 

S Ol^Oj^fe ^£J 371 tm ShS# UEHHI!. SXl SMSAIfe, 
H.+(1/2)0.--» H:6 •: (3) 

s oi?oixi& S7I t^«^ Q^si uEhLHii> om e.^soi sm onune S7i oouns 

« 2I(H1 0I1UXI2I SSW soil 2!DiA1 S:13&fiH ^^^ IBSS 2101 fi^EIDl, 3 fi 

naoi, &^?i2h &s SE ?e mimm.MBmoi axis Aoaaioiai ^&tm aot 

A1. gai gSfSJog^, SE ?IS SML^MSI SAISKM, IM^TQ §21 §3tJ« 4s?C|2h S^SS 

©21^21 2« yisS gSSI^ 4:Xlgfs SE 3IS Sl^gg AfgSffl SiSia. 

wis la, SifSOl AfS «'S2| S?Oil&> ^XlirOI 40X ses EIE^ t> 5S UIgS gggi s 

^dlBMOIEIIHl SiOiAl^. SE SflgOl SSSWI ^t.^ ^lOilAI, «§«0I ^711 El= m\^2im°} 
gSSfS 4^X1^1 (UISM, HEIg AlliiaiOIEI :?gXH2j SE ?IS I2S»t«l7^ 3 

:hi sq. 

«S4>B«SAI &t*&0\ ^2 AhS«S§ ag&fe S^Ogfe. 4^X1^ 401 SE21 5S BI#S 

esM 2{?i bbsm se m^msi us ixto"~iQ • cb am s ^^Mt 
Et>, 49121 us xiij*i= AiiitiaioiEi ^«XBS7^ i^^n a= ^goia, AniaaoiEisj 7s%m^. n oi 

£1011 LH^ S^StMHIE HTl! 5^^EI= UK □ S011A1E a^]U2] St^fl:?h i?© S S*f# 

2I0IDJ, Ol gOl HaSOl SlXl StS §EH2J ^imeoOlEIOfl 2i01A|2| TatfXIS. OICPWU 4:XI1H)I 

tl-OI 3?ll £101 ae SXI21 gfeSOBAI Ulif5|§W SKIK 

t^s, AiiniefloiEi ^sjieei se si^s wi-n^i. us i^tmrn tm ggg^g AniaeiioiEi 
2) E2s# tfei-Aippi 4=xi^ sufl sfe 2ioi naEjjqB, om mo\ ^§6I-S 4=Xl 

if# SjTil tr^ SE 9® tmi§ Al-gtlS. S^A121 SE 9m mfM2| g&OlU SgSOl USTB H 

01 sssol iRist^sm, gag §oi ^4^30flAi §4'e! «^a(AiiiHaoiEi)g 4= 

7^ a§ s?sf ofueh 2^2121 §^321 ^oi issoi gs2i ggECHi 3?ii 'stiz\y\ m 

gM, SE SifS S^t.^ 7:1x1121 2° mt-s 2f>i| SIOIE .Slt}*l= /illfflai0IE12| E2«e #s 
SI tr^AI?!^ oiasD. 

[DaAl, SEH2J SfiSXIg /MliiiaiOlEls, •g^^S SAISIOI. 7l0tJ- bh2h ^OL 4=7air0| 2« bl 

121 SE 9m tm^m Mm\^ 201 gar^ss sagEin a£oi. □ §21, se 3is m^^m J.msi 
lis 7a«.^xp^ ?i. as 2x121 3jii s?^^ eig a^2f2i xit^xiE gasjog am 
E2S0I efSKte ga^h staQ. 

s gfgg ^sM sasra oi^oia s^sai. ^xi^i s^s se ?>s atss a^s»k)i 
assxis AiiaeiioiEis n^ty^ as ^stss sra sia. 

sts^ si! ^» 

^'?\ ^^Sig g-ScPI 91*11, S ^"SOir £^?lll^fe aS 2Xie ./dlfflaiOIEI^, ^3 g^^e ^3£1-S ^Xl 

s itfeioi oi^xi^ ^aig 25ii§S£i as gxig AoiaaoiEieAi, 4r?i ^tj-aPK ^ 

aS& 60~90X, 4=XI 10~4(tt 2J 5« bIgS SSQOl 2ig2f SAIM. SJOIE S^2h21 g^ 

E>aoii^, 4f7i ^tfai2j US xiij*i sde srs us 33?i*i2j ass oi^xi& sa« msKii -as 

aoi 2!^ 2!i ^gog ^jom. 

fe^i 9321 s ^'g(ni 2isia, ^s.^aciii aoiAi2i gssi^ ^^xie io~4ox s stu tr 5« bi§2j s 

E 91S SI-tMg AlgS^^ 2(H1 21*8, «§A|2| Sg-OlU S§:Sm S^01 A1#S^011 2|ff8AIE 

^^2j ss3c-ii(AiiiHEgoiEi)7i- goiaas ^4^*^ «ssg sfasisAi, Es-g ^nn 
2i«B s€»s^ 2^212) g^:7gt.^%ie sra. as2xi£Ai2i ^§ sss j&ssi sr^iAiuoii 

£2821 Sr^g EEISe 2101 

^21 aeaxig AmaaoiEioii sioiAi, •^^i e28 m2i ^iws lOum oi«k bufsisjjis 
« oise sssfe 21011 21*11, oi.iiist2i la ss£§ jmuheiioih x^al2^ sasoj m^axi 
soi£ aoi 3^ss^7l aoi. s.^j!iei Afoig g<*xi««ig utas sig =t?fl ir sia. 
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££, eg axis AniaaioiEioii soiaisj ess uieiei mesAi^. ss« 101 

mss aoi, sEt^ a ss^^bssai^. ±Em\. see oiie a= sssj oi^ ^^boidis, i 
aoi issm, at^ <3^jUhj ss«(hi ?4t^20l^ 

S ^'^OilAl AI-SEIS ^3 g&^ara ^SSOII ^^^tt ll^^^^^f 7l^g- UFg 

5|m73y. 3 OmOflE, MSI OI01E(poly-carbodiliiilde)4X|, Ofl^AI 4=73. ffl5l(furf uryl) 

WS itiS 4^X|/^ae!(2elMiine) 4=«. gSSh MaojiEOS 4^X1, ©?IE 4=?q BM SOI. :7Fg 
AlOil g£?|J2, ^3 S^qsi S.S S£ » SS ^MOil OtdlOl SfSSJ ^019 

H. s irsoiAj Ajsas 3fs ms^saic. ag ^s. as 553, ?ie m^. ?iAi(kish)afs, s»sf 

3 S£S OI^OIXI^ S^2| =S0I5^S:^£□I. UlS S2| SSiM IiaSIOl S2JS tfBSS 46h 21Q. 

^si. s a-^SM sioiAi str^sg A^gs^= g^oii=. n ssoi ^hgon £i*i mm[^ ass * 
«ee^ 20101. ss bstm pjse aon 2jsb aM.goi ^ sisi susi. §t[Ai?i= 2ioi ?m 
spi isoii. uo^^^Ai^ JtyoiEsoiEisi 3^ i^ss ^01 sig gov sjtr ssoiu ^^aisi gsi 

(ilAIOI) 

OlSh S S^SI 4'AI^EHe E301I IJjiSldl ^SSfQ. 

as. S'&*s£i /amaioiEig ^luitr nai n^n asiigs asaxisj g ssfw chskm e i~e 

Hm HMXh a«IIS« 3SSXI(2d)^, 00§ §3 S:i:7ll ^'^ilS OlS iase^3 m8§! SKDB. 

eias?iis. si5t^ 9hs §S;id ?^B iBiolia sfg 9m imoii 2j*e tj^aoi. ^^i ssiis e^(i)g 

?f^«S^E1 Dl$l t!!E$l*| =^^m 0|#^ #i+a^«S Elfe 0HtE(2) a.?HiE(3)2F. H 4!E 
721 EtJ- ?f^«SJ^EI Bl^ ;dlIHaiOIE1(4, 4)S ?SE1S B^(5)2| *|4=5e Sj^Sj-I!. 3 gf 
eOfl EAI HHaS!- ^SEIOI SiQ. 

gf /!||IHSflOIE1(4)=. E 2011 SAIIt UI2HrGl. 3 ?^¥01l. 4=iM tJ^^Sfe ^S?i±=?^{6. 7) 

5i#t.na. 2i AiiiHeyoiEi(4)2j ^13(6. 7. 8. 9. io)oi zrzt ae utuzo) la^m a aoist^°s 

assra Sfi S5. SSPISKmanifold), 3S HHS S7l5h> 4ra 52. S5I&. 

E. ^71 S MIIHEflOIEi(4)£| 53011=, ±m D^HI ElS^CIIpng^SaOl a£:D1, E 3011 

L£HH= urn gOI, 31 E|MJ^(ll)a 0Hb:E(2)2J S3 AfOIOII 35 7f:i: ;gS(t2)7K^Saoi 2}§2h 

gAioii, slH^(ll)2^ ^4:E(3)2j S3 A^olOfl i+s 7[± ss(l3)7^ -g^aoi aQ. 

491 2*11 I2sx^ ?3$ii§« 3ss7;i(20)0ii aoiAi^. avwi ^*ia 3e7^i s2S«s^ei 3 

esxi(20)0fl CHsw sga 4=^^ trssfe ss7f±7|- 491 sg7^i ss g7i5H sssi-oi 

(5)°i 3e7h^ss(i2)oa ssaoi zf Era(5)sj oiiEE(2)^ofl 2101A1 7i§t!- (iji^ss uem urn 

ifs g^ia^^ UEHJIIl. 3 &g ^2J 3e7^^ 2f BS(5)2J 3S7hi:«S(12)S^?E1 ^71 3 

SAIOI. 2!i?OI| ^*IS d»7k!s S21f«ISl?El 3SSXI (20)011 m\0\ SgS tT^Jfe 4^^^7^ 

MS7\m^^y\ S9ise sssttH 2j 3^(5)2) >+t^7^i:SS(l3)0fl ssaoi 2.vea 

(5)21 3HsS:E(3)#0fl SiOlAI 7l#*f (2)i!|«lS UBS UI21- S^imtergl UEH-HO. 3 &S 

BS(5)Hi iitPki:SS(i3)e^Ei ^71 ^+s^7^^ M7i£^m gs&ra a^s mgao. 

4^71 (1) S) (2)4J£| a7IS^4^ SmOfl 4=e}8H)l. SSaX|.(20V SjiSAI^ 7I#5J (3)^£S U&y! S7I 

sm&goi as«ioiv ^S7^ ?^= a*^ ojuxii z^g s7imuxis assjs aosAi. 4:g2j a73.«& 

PI^^^ISQ. 

E, 01 3SSXI(20)=. a»IS5K1)5i S.SSi^E-l a)~t00x2| SE !i$IS Saa7l OBSOil gfgS 

3aiAi, seaxi(20)2j ss ss. ««a azf4= sssias^Ei 3 ssaxi(20)oj mm a 
2*4>s ss«o. oiag S7r a2!4:soii ^&Ai?ife son 21*8. ssaxi(20) uii!t2i se^^s eua 

4'^7itf tim ^^^ a g^s ?r= naw sjuss 3ssjq(20)oii sioiaisj AiiiaEiioiEi(4)^. 
D§2h goi qigaoi siQ. 

^. 01 AIIItiaiOiE1(4)^. ^ggg- 60~9(a. g2SI-« 4iXISA|2J ffllM4=XI 10^40X21 2« yjgs 
tf ^eSflKBE tfefg)S Af§SI0l «t!as 2£SAi, ^71 5S3 Ma?2f l&^XIS s^im s 

mi2 sseioi sr^a mimm ±^ «^ sr^ s«(EAiisef)LHoii sEtm, oi ^oaai. 

7^g ^sim SAioi, saijig ssra 3oo~ioooksf/c«r(2.94xio"~9.8xio"P(i) B?i2i sgrs 7^s^fe 

308 2|«e. 3^21 fi 4*00 COB A|IHe80IE1(4)S ^tCI'. 

^7ia gOl «SS AlilH aiOIEI (4)011 aOlAI, 0Hb:E(2) a ?H:d:E(3)2| S30fl S^S^E^ AflfflSflOIEI 
(4)21 S30II S«a01 2= LI^2J £1^^(11)21 33011. E 40B SAIS! bha ^1. SB 9\ 

S $htl^(^t^59l)2| 7gmi(1 X 10"' ~1 Q • cm) S.QS. 3S7c)i^XI(1 x 10''~l x 10"" a • cni)2J 
Xge, :?M5{»£= Ea« a?3 ffllOI^M. g iHIOIibM E£ S 3fflOI:i;eg >iSEijO|. SSIM oj 

ill E^ ESSKH 2!SAI?t lOom OlSK UlSSiSfTil^ 3m Om^ ^MS. S30I SSti^^ Easaier(14)5 
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oi^2h ^ =?&m Aiiiiieaoia(4)ofl 2101*1=, 3 «iiiiaoiEi(4)2j ^sxusei se 3hs sit^MM 
aoiAi£i 5« Higoii aoiAi a)M4:xiiioi io~4(ae s^i uasoii. ^tjAisi ^goiu s^soi moi m 

(2) a ?HiE(3)2l E<2W Jl^mifi7[ 5,^11, £Etf 13 §^'E7h £gg 212.^(14)01 g^SPI QB 
SOU, A11ttiaiOIE1(4)af 0Hbi£(2) S ?HifcE(3)2ra S^^SJ S^WtLWt CHBSI STTfl gog, /^jagi 

oia(4) aii!°i E5!«M t;^Ai?j a7:i2j sasfe 21G1 7tesn:>. 

E. 4'A|gEH0ilAIS, ESS il|2f(14)# A|liaaOia(4)£| SSOfl M§ ti^EIOl 2i= Q^SJ EIM^ 

(n)£i B9o«& 200 CHsioi^ss«7a5rv /iiiffleyoiEi(4)2j ag s^m suskdie #a. 

ssra oi^oiwfe AiiaaioiEioii sioi/j/ n a 17121 ej^j^sj sson ess iisfcu)© a 
sAia ?soioiE so. 

(HI 2iO)AI §SaS 4^X1^ 10~40X.g SfJil SE 3KS SltlM£| AfSM £J*a, S«A|21 ggOlU 
SSSl gfSSCT SfOI Af#SS21 S^OilE i?? •S^fflJi'liiiaiOIEIprsr^SI 20120^ ^ 

S'gsi sTMSfSAi. siOiE a^2^2| s§ saofl se ?is atfsoi 7^^ ii^si sde 
SsS m ^tm «sa2^ g^^ej m»*ie chs^i sioi. oim sjsii 

<^WUOI gc slt^lS HSgES SSa AOBEOOlEi aaSAiSJ ES^SM STflSI t.^^AI?l 

^si, E2S niH}ej io«b oish uufsiswi^ Sas. oms. iPii 5t^ 2I01I 2JSL n ESS met 

2] AlliHeflOIEI WXflSI SS ggEOll St.'Sm STJIl feS 33S5# 37B ^l'^'' 4^71 

SF2 eers sssfs ^^ns s«!«iai oi^n^ ^tms. ?sa= ssii^si 9ss;gs j^aaoiEi 

SAI. 

S7I ^t!*«7K mm 60~90Xj 13»S 4:A1 10-40% 2] 2S UIMS ^gaOi 2ig» gAIOfl. 

SjOiE S^2f2J §^ 33011^. ^tfx-il2| 28 73t^X| MQE STS 28 M4WISI aSS :0|^X| 
^ ESS 1|S|0| 2SH01 24= 2# ^g£S Sfe Sg STJIS ^BEaOIEI. 

2 

;ai \mii 2iOiAi, 

S:'l ESS IQSIOL iOm 0\tm i^ns SSEIOI 2i^ 2S STaS ADIHSgOIEI. 
3 

Till 2t.NHI SiOlAI, 

S7I ESS Ei^toL am omisi ^ms. eSEIOt 2i= 2S sxis ahheaoie^. 

JiO m «1 3& S Oli: ti tm 2J0IAI, 

S:'l ESS m^D\. ESS mOliM/S 10l:d:M E^ S lOli^Sg iSaiOl, S*f, age oj 
^ E^ ES«^ ?1(NI Sl«8 31I£|0I 2i= SS STUS AilC|E|0|E|. 

5 

«i m LHTa ai 3t> s oiiz tr tiM siwai. 

S7I S3S^S ^7i7K ^^S! SS S^§ AUttieilOIEI. 
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